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ERFE OFER

1. Orientation. Introducing a topic. Theory ORIENTATION 3. Leaming challenge. Anchor. Find m(fl topic. Engage.
2. Observation, Providing exploration : o Leamer investigates scientifically oriented questions

4. Ask, Question, Ask(ing) questions, Developing a 6. Searching for information on the web, Analysing
question, Initial inquiry question, Generating a
i 7. Needs assessment

scientific question, Set up of inquiry —_—
»othe: s] 8. Predict, Making predictions,

question, Raising and revising e A
questions, Decide my inquiry Questioni Hypothesize, Hypothesis generation,
~ Setting hypotheses, Hypothesize

|—> CONCEPTUALIZATION <—[ :
question or hypothesis, Intent ; 4

5. Determining what needs to be known, Define problem, ideas, Brainstorming solutions,
Identifying the problem, Identification of question or questions Generate testable hypotheses
9. Plan my methods, Carrying out a plan, Experiment design, Develop action plan, Design 17. Analyse and represent my evidence, Assessing data,
studies. Designing experiments. Planning, Plan question. Design of an experiment to Analysis, Explain. Analyze. Find patterns. Evaluating and
address them [questions] n(liakm » sense of online’ mformauo% Collect and mc;grpre(

; Tenlaratinm ata, Leamner gives priority to evidence in responding to
al‘ggig‘,?s“ l}f;ﬁggaiﬁg l Planning I > Exlﬂomﬂon questions. Analyse ev?dcnce, Analyzing data. Examination
resources and analysis of empirical data.

Analyzing these data to identify

patterns and make

Observation STICATION é-{ Interpretation

11. Investigate, Observe.
Observation, Collect my evidence

inferences

S hloraion: il obremsio{ TSIy L6, Rescanch, Recordine and e e
i T e s e organizing data. Gatherin ta, izi i i

12. Wonder i Experimentation | |, U500 vestigation, Conduct 20, Data interpretinon. InCiratng. Gterint Plocrs oF
13. Resources, Assessing . investigation, Experiment, information to answer the driving question, Model,
data of their choice to ad?lress the question Experimentation. Implement plan. Leamner formulates explanations from evidence
14. Sign system exploration 15. Create. Generate Collectand analyse data. Collecting data 21. Transmediation
22. Refinement. Refine theory 23. Celebration 26. Offer solution, Generate theory, Model

24. Construction, Reasoning with models. Problem CONCLUSION
solving and developing a course/experiment

25. My conclusions, l-'indin%l relationships and drawing conclusions, Inference, Conclusion,
anisms for the pattemns, Rel}c);])n, Draw(ing) conclusions. Conclusion/

Devise explanations or mec ) cIms, oncl
Evaluation, Learner connects explanations to scientific knowledge. Drawing inferences and

conclusions and justifying them. Drawing conclusions and making judgments based on them 27. Evaluating success, Evaluate, Evaluation, Evaluate

] - : 2 : ; 2 = action, Evaluate inquiry. Comparing new knowledge
28. Discuss, Dcbate, Share and discuss my inquiry. Discussing with others, Communicating to prior knowledge. Tesitthe explanations
new understandings. Elaborate. Communicating results. Argument, Discussion and 29. Reflect. Reasoning with evidence about phenomenon,
presentation of new content, : Reflection
Communication. Learner ST P I N < 30. Predict the outcomes of new
communicates and justifies [Commn DISCUSSION cxperiments, Prediction
explanation. Present inquiry

31. Decision 32. Preservation

33. Apply. Applying knowledge to new situations, Application and 34. New/further inquiries. Starting new
CFuture oriented s tagesj expansion, Apply new knowledge to solve practical problems questions to investigate

Fig. 2. Visualization of the process by which the initial 34 groups of inquiry activities were merged into bigger groups and finally into five general inquiry
phases.

Pedaste, M., M&eots, M., Siiman, L. A., de Jong, T., van Riesen, S. A. N., Kamp, E. T., . .. Tsourlidaki, E. (2015). Phases
of inquiry-based learning: Definitions and the inquiry cycle. Educational Research Review, 14, 47-61.
doi:10.1016/j.edurev.2015.02.003 BEISRH R SR
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ﬁ%’” R A2
e 2REBE K&

- 51 »Lfrv % 2 24& (Orientation)
#% 4 i* (Conceptualization) X % B* (Questioning)
¥ B3k (Hypothesis
generation)
# % (Investigation) X #% % (Exploration)
X @ % (Experimentation)
F A28 (Data
interpretation)
- # (Conclusion)
313# (Discussion) X F 2 (Reflection)

X #31 (Communication)

Pedaste, M., Méeots, M., Siiman, L. A., de Jong, T., van Riesen, S. A. N., Kamp, E. T., . .. Tsourlidaki, E.
(2015). Phases of inquiry-based learning: Definitions and the inquiry cycle. Educational Research
Review, 14, 47-61. doi:10.1016/j.edurev.2015.02.003
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(cognitive
competencies)

(intra-personal
competencies)

(interpersonal
competencies)

21 % ey ?

sz (knowledge)
£1:2 4 (creativity)

F;';l} %/{ lf‘f"hia‘ ?E:r

(intellectual openness)

* =R
(conscientious)

pAAFEER
(p05|t|ve core self-evaluation)

® F3 & 1% (teamwork and collaboration)

45 3 (leadership)

XE G e n K
iR A7 82 vk (cognitive processes and | A 3 - BPRE R A - I S 35
strategies) ECAN ;‘i—‘a‘;

P iE'I“i" ~ R S L q—’»?‘
BArEAde FE( I Fw)
GTHELE -EFEY BEo

FAEB TR LT

A AR

*p 253 & (Type 1 self-regulation):
{8 2% A endg 2] A4 (forethought)
= # (performance) -~ ~ X (self-

reflection) &

*p 233 & (Type 2 self-regulation):
AT p AR p A
TR T R

AU A S AT BRI R
i3~ B B0T s AL § JRIE

B~ %d A A ERE
AR

National Science Council (2012). Education for Life and Work: Developing Transferable Knowledge and Skills in the 21st
Century. Washington, DC: The National Academies Press.
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KF 4
X2 =5

KT

B
XE B, 1. :350sg 4
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2. A P i o

*B 2z e A (intellectual
openness)

*§ i R (conscientious)

*pARFEIER
(positive core self-evaluation)

3. AT oy A

("

Siig‘gwﬁg
g THEY

(Social emotional
learning)

urlak, J. A., Domitrovich, C. E.,
Welssberg, R. P, Gullotta, T. P., Comer, J.
P., Darling-Hammond, L., . . . Buffett, J.
(2016). Handbook of Social and
Emotional Learning: Research and
Practice: Guilford Publications.
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(N

1igie & ¥ T B
(Establish task value)

2. F Y AR

(promote mastery goal)

3.t hE
(promote belonging)

41838 = 7 ey iF
(promote expectancy for
success)

5,38 p 3
(promote autonomy)

o
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Belland, B. R., Kim, C., & Hannafin, M.
J. (2013). A Framework for Designing
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PP LT ITH

FEFALEE
I

(My improvement goal)

2. = P R A 2 hyp
F i3

(My behavior that go
against the goal).

3.8 B A B eniBEK
(My hidden competing
commitments )

4B

(My big assumption)

LR

(Worry Box)

TRy

(generating ideas)

1LErEP %
(Our improvement
goal)

2.17¢%
(Our collective

fearless inventory).

3.8 P A & hiE
%‘K

(Collective
competing
commitments)

4. P ihp B3k
(Collective big
assumption)

ClE
(Worry Box)
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